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(54) RECORDING DEVICE AND IMAGE COMMUNICATION DEVICE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a recording device and 
image communication device in which a cutter means for cutting 
a roll-shaped record sheet can be made smaller and the device can 
be miniaturized. 

SOLUTION: Since a cutter means for a record sheet 20 is 
provided in a carriage 24, a device can be miniaturized. And a 
cutter blade 46 of the cutter means can be exposed or stored in 
response to the movement of the carriage 24, and hence such a 
means as a control means for the cutter means is not needed so 
that the device can be miniaturized and costs of the device can be 
reduced. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim l]In a recorder which is provided with an ink jet recording head as a printhead, carries out 
reciprocation moving of the carriage which carries the ink jet recording head crosswise [ of a rolled form 
recording form / record ], and records information on the rolled form recording form, A recorder 
delivering paper after providing a cutter means which cuts out the rolled form above-mentioned recording 
form in the above-mentioned carriage and cutting out the rolled form above-mentioned recording form 
after record by the above-mentioned cutter means. 

[Claim 2]A cutter blade with which said cutter means cuts out said rolled form recording form, When said 
carriage is moved to a position beyond recording end position of the record cross direction of the rolled 
form above-mentioned recording form, expose to a position which can be judged and the above- 
mentioned cutter blade in the state. The recorder according to claim 1 having a cutter blade exposure 
storing means which stores the above-mentioned cutter blade when the above-mentioned carriage was 
moved to a position before a recording start position of the record cross direction of the rolled form 
above-mentioned recording form. 

[Claim 3] While performing a predetermined pictorial communication control procedure and performing 
predetermined picture information communication operation between mating terminals, Have an ink jet 
recording head as a printhead, and reciprocation moving of the carriage which carries the ink jet recording 
head is carried out crosswise [ of a rolled form recording form / record ], In pictorial communication 
equipment provided with a recorder which records a reception picture on the rolled form recording form, 
A cutter means which is provided in the above-mentioned carriage and cuts out the rolled form above- 
mentioned recording form, While using the above-mentioned cutter means whenever it records a 
reception picture for 1 page on the rolled form above-mentioned recording form, and cutting out the 
rolled form above-mentioned recording form, after ending record of a reception picture of the last page of 
1 communication, Pictorial communication equipment provided with a decision control means which cuts 
out the rolled form above-mentioned recording form using the above-mentioned cutter means while 
conveying the rolled form above-mentioned recording form so that a predetermined mark may be 
recorded and the mark may be divided in the abbreviated center section of the transportation direction of a 
recording form. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is provided with an ink jet recording head as a printhead, and 
reciprocation moving of the carriage which carries the ink jet recording head is carried out crosswise [ of 
a rolled form recording form / record ], While performing the recorder which records information on the 
rolled form recording form, and a predetermined pictorial communication control procedure and 
performing predetermined picture information communication operation between mating terminals, It has 
an ink jet recording head as a printhead, reciprocation moving of the carriage which carries the ink jet 
recording head is carried out crosswise [ of a rolled form recording form / record ], and it is related with 
pictorial communication equipment provided with the recorder which records a reception picture on the 
rolled form recording form. 
[0002] 

[Description of the Prior Art]In recent years, the thing provided with what is called an ink jet type 
recorder (henceforth an ink jet printer) is used as a recorder for carrying out the record output of the 
reception picture in the small facsimile machine. In this device, the rolled form recording form is used for 
the miniaturization. 
[0003] 

[Problem(s) to be Solved by the Invention]However, such conventionally, with the device, after carrying 
out the end of record of the reception picture, the cutter device for cutting out a rolled form recording 
form needed to be formed independently, and it had become the hindrance of the miniaturization of a 
device. 

[0004]This invention is made in view of this actual condition, and can constitute the cutter means for 
cutting out a rolled form recording form small, and an object of this invention is to provide the recorder 
and pictorial communication equipment which can contribute to the miniaturization of a device. 
[0005] 

[Means for Solving the Problem]This invention is provided with an ink jet recording head as a printhead, 
and reciprocation moving of the carriage which carries the ink jet recording head is carried out crosswise 
[ of a rolled form recording form / record ], A cutter means which cuts out the rolled form above- 
mentioned recording form is provided in the above-mentioned carriage, and after cutting out the rolled 
form above-mentioned recording form after record by the above-mentioned cutter means, it is made to 
deliver paper in a recorder which records information on the rolled form recording form. 
[0006]A cutter blade with which said cutter means cuts out said rolled form recording form, When said 
carriage is moved to a position beyond recording end position of the record cross direction of the rolled 
form above-mentioned recording form, expose to a position which can be judged and the above- 
mentioned cutter blade in the state. If the above-mentioned carriage is moved to a position before a 
recording start position of the record cross direction of the rolled form above-mentioned recording form, 
it is realizable by being the thing provided with a cutter blade exposure storing means which stores the 
above-mentioned cutter blade. 

[0007]While performing a predetermined pictorial communication control procedure and performing 
predetermined picture information communication operation between mating terminals, Have an ink jet 
recording head as a printhead, and reciprocation moving of the carriage which carries the ink jet recording 
head is carried out crosswise [ of a rolled form recording form / record ], In pictorial communication 



equipment provided with a recorder which records a reception picture on the rolled form recording form, 
A cutter means which is provided in the above-mentioned carriage and cuts out the rolled form above- 
mentioned recording form, While using the above-mentioned cutter means whenever it records a 
reception picture for 1 page on the rolled form above-mentioned recording form, and cutting out the 
rolled form above-mentioned recording form, after ending record of a reception picture of the last page of 
1 communication, A predetermined mark is recorded, and while conveying the rolled form above- 
mentioned recording form so that the mark may be divided in the abbreviated center section of the 
transportation direction of a recording form, it has a decision control means which cuts out the rolled 
form above-mentioned recording form using the above-mentioned cutter means. 
[0008] 

[Embodiment of the Invention] Hereafter, the example of this invention is described in detail, referring to 
an accompanying drawing. 

[0009]Drawing 1 shows the group 3 facsimile machine concerning one example of this invention. 
[0010]The system control part 1 in the figure The control management of each part of this group 3 
facsimile machine, And perform various control management, such as facsimile-transmission control- 
procedure processing, etc., and the system memory 2, When executing the control processing program 
which the system control part 1 executes, and a processing program, while memorizing required various 
data etc., Constituting the work area of the system control part 1, the parameter memory 3 is for 
memorizing various kinds of information peculiar to this group 3 facsimile machine. 
[001 l]The scanner 4 is for reading a manuscript picture in predetermined resolution, is for the plotter 5 
carrying out the record output of the picture in predetermined resolution, and consists of ink jet printers. 
The operation display 6 is for operating this facsimile machine, and consists of various kinds of operation 
keys and various kinds of displays for indication. 

[00 12] While the coding decoding section 7 carries out coding compression of the picture signal, it is for 
decrypting the drawing information by which coding compression is carried out to the original picture 
signal, and the image storage device 8 is for memorizing many drawing information in the state where 
coding compression was carried out. 

[0013]The group 3 facsimile modem 9 is for realizing the modem function of group 3 facsimile, It has the 
slow-modem function (V. 21 modems) for exchanging a transmission protocol signal, and the fast modem 
function (V. 17 modems, V.33 modem, V.29 modem, V.27ter modem, etc.) for mainly exchanging 
drawing information. 

[0014]The network control unit 10 is for connecting this facsimile machine to a dial-up line network, and 
is provided with the automatic sending-and-receiving function. 

[0015]these system control parts 1, the system memory 2, the parameter memory 3, the scanner 4, the 
plotter 5, the operation display 6, the coding decoding section 7, the image storage device 8, and the 
group 3 facsimile modem 9 ~ and, The network control unit 10 is connected to the internal bus 1 1, and 
the exchange of the data between each of these elements is performed mainly via this internal bus 11. 
[0016]The exchange of the data between the network control unit 10 and the group 3 facsimile modem 9 
is performed directly. 

[0017] Drawing 2 and drawing 3 show the important section of the printing mechanism of the plotter 5. 
[0018]In a figure, the tip of the rolled form recording form 20, It is inserted between the transportation 
roller 21 and the counter roller 22, and is conveyed in a transportation direction, It passes through 
between the guide plate 23, the print head section 26 of the printing head unit 25 attached to the crevice 
between the lower end parts of the carriage 24, and the carriage 24 enabling free attachment and 
detachment, and the guide plates 27 one by one, and paper is inserted and delivered between the discharge 
roller 28 and the counter roller 29. 

[0019]The move direction is prescribed by one pair of parallel guide bars 30 and 31, and the carriage 24 
is connected with the belt 34 currently wound among the belt pulleys 32 and 33. 

[0020]If it is moved to a 2-way by the drive of the carriage motor 35 and the carriage motor 35 drives to a 
forward direction, the carriage 24 will move to a scanning direction, and this belt 34 will move in the 
return direction in the carriage 24, if the carriage motor 35 drives in the return direction. 
[0021]Here, the carriage 24 is located in the home position HP (position shown with the right-hand side 
dashed dotted line) by the side of the rightmost of a figure (namely, most the return side) at the standby 
middle class. At the time of printing operation, reciprocation moving of the carriage 24 is carried out 



between printing start position SP (position shown as the solid line), and print end position EP (position 
of a left-hand side dashed dotted line). When exposing the cutter blade (after-mentioned) for cutting out 
the recording form 20, it is moved to cutter on position CP which moved to the scanning direction rather 
than print end position EP. 

[0022] Are it for detecting that the carriage 24 is moving the initialization sensor 36 to the home position 
HP, and the cap mechanism 37, It is in the state which the carriage 24 is moving to the home position HP, 
and is to prevent the print head section 26 from blockading the print head section 26 of the printing head 
unit 25, and drying. 

[0023]The transportation roller 21 and the discharge roller 28, When it drives with the driving force of the 
transportation motor 40 and the transportation motor 40 drives to a forward direction, the transportation 
roller 21 and the discharge roller 28, If the recording form 20 is conveyed to a transportation direction and 
the transportation motor 40 drives to a counter direction, the transportation roller 21 and the discharge 
roller 28 will convey the recording form 20 to an anti-transportation direction. 

[0024]The recording paper sensor 41 for detecting the recording form 20, The ink end mark sensor 42 for 
detecting the ink end mark (after-mentioned) which was allocated by the position which can detect the 
recording form 20 before the transportation roller 21, and was recorded on the recording form 20 is 
formed in the transportation direction downstream rather than the paper ejecting roller 28. 
[0025]To the tip part of the projection 45 with the stage provided inside the carriage 24. The bracket 47 
with which the cutter blade 46 is attached enabling free rotation is formed in that end, enabling free 
rotation, and the spring 48 is wound this bracket 47 and inside the carriage 24. 

[0026] And when it moves to cutter on position CP in the carriage 24, the bracket 47 runs against the boss 
49 provided in the cut position side, and by that cause, As shown in drawing 4 (a), the bracket 47 rotates 
to the clockwise direction of a figure, and the cutter blade 46 projects from the lower end part of the 
carriage 24. In this state, since the power in which the spring 48 acts tends to rotate the bracket 47 to the 
clockwise direction of a figure, the state where the cutter blade 46 projects from the lower end part of the 
carriage 24 is maintained by forming the stopper 50 which receives the applied force of that spring 48. 
[0027]In thus, the state where the cutter blade 46 has projected from the lower end part of the carriage 24. 
When it moves to the home position HP in the carriage 24, the bracket 47 runs against the boss 51 
provided in the home position side, and by that cause, As shown in the figure (b), the bracket 47 rotates in 
the counter clockwise direction of a figure, and the cutter blade 46 is accommodated in the inside of the 
carriage 24. In this state, since the power in which the spring 48 acts tends to rotate the bracket 47 in the 
counter clockwise direction of a figure, the state where the cutter blade 46 is accommodated in the inside 
of the carriage 24 is maintained by forming the stopper 52 which receives the applied force of that spring 
48. 

[0028]The size of the print head section 26 of the printing head unit 25 parallel to the transportation 
direction of the recording form 20 is L, and the distance from the cutter blade 46 to the print head section 
26 is X about the direction, and the distance from the print head section 26 to the ink end mark sensor 42 
isR. 

[0029] Drawing 5 sh o w s an example of the important section of the control system of the plotter 5. 
[0030]In the figure, the detecting signal SI outputted from the initialization sensor 36, the detecting signal 
S2 outputted from the recording paper sensor 41, and the detecting signal S3 outputted from the ink end 
mark sensor 42 are added to the recording control section 55. 

[003 l]The recording control section 55 outputs the printing data inputted from the external device to the 
printing unit 56 while it controls the predetermined recording operation of the plotter 5 and carries out 
drive controlling of the carriage motor 35 and the transportation motor 40. 

[0032]With the above composition, the recording control section 55 will perform processing as shown in 
dra wing 6, if the print command for carrying out the record output of the reception picture is received 
from the system control part 1, for example. 

[0033]Namely, until the home position HP to printing start position SP will move in the carriage 24 
(processing 102) and it will end the recording operation for 1 page, if a print command is received and the 
result of the judgment 101 is set to YES, Repeat execution of the printing operation of the printing data 
inputted via the internal bus 1 1 is carried out the whole reciprocation operation of the carriage 24 (the 
processing 103, NO loop of the judgment 104). While the carriage 24 carries out reciprocation moving of 
the print end position EP to printing start position SP, according to the position of the print head section 



26, from the recording control section 55, in this printing operation, it is fundamentally outputted one by 
one to the printing unit 56 by printing data, and by that cause, A picture is recorded on the recording form 
20 per printing of the print head section 26. Printing operation of the print head section 26 may be 
performed also in the period when the carriage 24 returns from print end position EP even to printing start 
position SP further with the case where only the period which the carriage 24 moves even to print end 
position EP from printing start position SP is performed. Only movement of the carriage 24 may be 
performed without a blank part performing printing operation. 

[003 4] Thus, an end of the image recording for 1 page will move to cutter on position CP in the carriage 
24 (processing 105). Thereby, as mentioned above, the bracket 47 runs against the boss 49, the cutter 
blade 46 is exposed from the lower end part of the carriage 24, the state is held, and this will be in the 
state which can cut the recording form 20. 

[0035]In the state, it moves to the home position HP in the carriage 24 (processing 106). Since the 
recording form 20 is located in the position which the cutter blade 46 passes in the crevice between the 
guide plate 23 and the guide plate 27 at this time, If the recording form 20 is cut and the carriage 24 
returns to the home position HP with the cutter blade 46, as mentioned above, the bracket 47 will run 
against the boss 51, the cutter blade 46 will be accommodated in the inside of the carriage 24, and the 
state will be held. 

[0036]Thus, since the image recording for 1 page was ended and the recording form 20 of the portion 
which carried out image recording was separated, the recording form 20 is discharged (processing 107) 
and paper is delivered to the recording form 20 for 1 page which carried out image recording. 
[003 7] Subsequently, when it investigates whether it is reported that the image recording of all the pages 
was completed from the system control part 1 (judgment 108) and the result of the judgment 108 is set to 
NO, it returns to the processing 102 and image recording operation of the next page is performed. Since a 
series of image recording operation was ended when the result of the judgment 108 was set to YES, this 
processing is ended. 

[0038]Thus, in this example, since the cutter blade 46 and the exposure housing mechanisms of the cutter 
blade 46 were provided in the inside of the carriage 24, the cutter means which cuts out the recording 
form 20 can be constituted very small, and the plotter 5 can be miniaturized. 

[003 9] Since it is made to carry out switch operation of the exposure storage of the cutter blade 46 by the 
two bosses 49 and 51 allocated in the outside of the range which the carriage 24 moves at the time of 
image recording, the on-off control mechanism of a cutter means can be formed very small, and it can 
contribute to the miniaturization of the plotter 5. 

[0040]Drawing 7 shows other examples of the image recording processing which the recording control 
section 55 performs. 

[0041]Namely, until the home position HP to printing start position SP will move in the carriage 24 
(processing 202) and it will end the recording operation for 1 page, if a print command is received and the 
result of the judgment 201 is set to YES from the system control part 1, Repeat execution of the printing 
operation of the printing data inputted via the internal bus 1 1 is carried out the whole reciprocation 
operation of the carriage 24 (the processing 203, NO loop of the judgment 204). 
[0042]Thus, an end of the image recording for 1 page will print predetermined ink end mark ME 
(drawing 8 r eferring-to-; in this case solid black) for checking further the quantity of the ink currently 
stored by the printing head unit 25 (processing 205). 

[0043] And it moves to cutter on position CP in the carriage 24 (processing 206). Thereby, as mentioned 
above, the bracket 47 runs against the boss 49, the cutter blade 46 is exposed from the lower end part of 
the carriage 24, the state is held, and this will be in the state which can cut the recording form 20. 
[0044]Next, only the distance R conveys the recording form 20 to a transportation direction (processing 
207), and the ink end mark sensor 42 changes into the state where ink end mark ME is detectable. Here, 
when it investigates whether the ink end mark sensor 42 detected ink end mark ME, and outputted the 
detecting signal S3 (judgment 208) and the result of the judgment 208 is set to NO, predetermined ink end 
error handling which reports that ink was lost is performed (processing 209). Processing 209 is not 
performed when the result of the judgment 208 is set to NO. 

[0045] Subsequently, only the distance R conveys the recording form 20 to an opposite direction, the 
image recording rear end part of the recording form 20 is moved to a predetermined cutting place 
(processing 210), and it moves to the home position HP in the state in the carriage 24 (processing 211). 



Since the recording form 20 is located in the position which the cutter blade 46 passes in the crevice 
between the guide plate 23 and the guide plate 27 at this time, If the recording form 20 is cut and the 
carriage 24 returns to the home position HP with the cutter blade 46, as mentioned above, the bracket 47 
will run against the boss 51, the cutter blade 46 will be accommodated in the inside of the carriage 24, 
and the state will be held. 

[0046]Thus, if the image recording for 1 page is ended and the recording form 20 of the portion which 
carried out image recording is separated, When it investigates whether it is reported that the image 
recording of all the pages was completed from the system control part 1 (judgment 212) and the result of 
the judgment 212 is set to NO, it returns to the processing 202 and image recording operation of the next 
page is performed. At this time, when the recording form 20 is conveyed in connection with the image 
recording operation of the next page, paper is delivered to the recording form 20 of the already judged 
portion by the discharge roller 28. 

[0047]When the result of the judgment 212 is set to YES, After only the distance S to an ejecting position 
conveys the recording form 20, delivering paper to the separated portion (processing 213) and ending the 
delivery of the last recording form 20, Only the distance S conveys the recording form 20 to an opposite 
direction, alignment of the tip position of the recording form 20 at the time of the following image 
recording is performed (processing 214), and this processing is ended. 

[0048]Thus, since the ink end is inspected in this case whenever it ends the image recording for 1 page, 
image recording operation can be performed certainly. 

[0049] Drawing 9 (a) and (b) shows the example of further others of the image recording processing 
which the recording control section 55 performs. 

[0050]Namely, until the home position HP to printing start position SP will move in the carriage 24 
(processing 302) and it will end the recording operation for 1 page, if a print command is received and the 
result of the judgment 301 is set to YES from the system control part 1, Repeat execution of the printing 
operation of the printing data inputted via the internal bus 1 1 is carried out the whole reciprocation 
operation of the carriage 24 (the processing 303, NO loop of the judgment 304). 

[0051]Thus, an end of the image recording for 1 page will move to cutter on position CP in the carriage 
24 (processing 305). Thereby, as mentioned above, the bracket 47 runs against the boss 49, the cutter 
blade 46 is exposed from the lower end part of the carriage 24, the state is held, and this will be in the 
state which can cut the recording form 20. 

[0052]When it investigates whether it is reported that the image recording of all the pages was completed 
from the system control part 1 (judgment 306) and the result of the judgment 306 is set to NO, Only the 
distance X moves the recording form 20 to an opposite direction, and it is made in agreement [ the picture 
rear end part of the recording form 20 which ended image recording ] with the cutting place of the cutter 
blade 46 (processing 307). 

[0053]In the state, it moves to the home position HP in the carriage 24 (processing 308). Since the 
recording form 20 is located in the position which the cutter blade 46 passes in the crevice between the 
guide plate 23 and the guide plate 27 at this time, If the recording form 20 is cut and the carriage 24 
returns to the home position HP with the cutter blade 46, as mentioned above, the bracket 47 will run 
against the boss 51, the cutter blade 46 will be accommodated in the inside of the carriage 24, and the 
state will be held. 

[0054]Thus, if the image recording for 1 page is ended and the recording form 20 of the portion which 
carried out image recording is separated, it will return to the processing 302 and image recording 
operation of the next page will be performed. 

[0055]When the result of the judgment 306 is set to YES, predetermined ink end mark ME (refer to 
drawing 8 ) for checking the quantity of the ink currently stored by the printing head unit 25 is printed 
(processing 309). Next, only the distance R conveys the recording form 20 to a transportation direction 
(processing 310), and the ink end mark sensor 42 changes into the state where ink end mark ME is 
detectable. 

[0056]Here, when it investigates whether the ink end mark sensor 42 detected ink end mark ME, and 
outputted the detecting signal S3 (judgment 311) and the result of the judgment 3 1 1 is set to YES, only 
distance (R+ (L/2)) conveys the recording form 20 to an opposite direction (processing 312). Thereby, the 
center of the recording paper conveyance direction of ink end mark ME is located in the cutting place of 
the cutter blade 46. 



[0057]In the state, it moves to the home position HP in the carriage 24 (processing 313). Since the 
recording form 20 is located in the position which the cutter blade 46 passes in the crevice between the 
guide plate 23 and the guide plate 27 at this time. If the recording form 20 is cut and the carriage 24 
returns to the home position HP with the cutter blade 46, as mentioned above, the bracket 47 will run 
against the boss 51, the cutter blade 46 will be accommodated in the inside of the carriage 24, and the 
state will be held. 

[0058]Subsequently, after only the distance S to an ejecting position conveys the recording form 20, 
delivering paper to the separated portion (processing 314) and ending the delivery of the last recording 
form 20, Only the distance S conveys the recording form 20 to an opposite direction, alignment of the tip 
position of the recording form 20 at the time of the following image recording is performed (processing 
315), and this processing is ended. 

[0059]When the result of the judgment 3 1 1 is set to NO, predetermined ink end error handling which 
reports that ink was lost is performed (processing 316), it shifts to the processing 313 and processing after 
it is performed. 

[0060]Therefore, in this example, after ending a mass of image recording operation, for example, the 
recording operation of the reception picture for one communication, ink end mark ME is recorded on the 
last record page, it records in the center section of the ink end mark ME, and 20 is judged. By that cause, 
as shown in drawing 10 (a) and (b), one half in the first half of ink end mark ME of the portions MEa are 
recorded on the portion of the last of the last page 20a of a certain image recording operation of a mass of, 
for example, Since one half in the second half of ink end mark ME of the portions MEb are recorded on 
the portion of the head of the start page 20b of the next image recording operation, the user can do easily 
work when classifying the recording form 20 to which paper was cut and delivered for every 1 image 
recording unit. 

[0061]In this example, since alignment of the cutting place of the cutter blade 46 is carried out to the 

picture end position for 1 page whenever it ends the image recording in every page, the futility of the 

recording form 20 can be controlled and the running cost of a device can be reduced. 

[0062]Although the example mentioned above explained the recorder which applied this invention to the 

plotter of the group 3 facsimile machine, this invention is applicable to the other same recorder similarly. 

[0063] 

[Effect of the Invention]As explained above, since the cutter means of the recording form is provided in 
the carriage according to this invention, the effect that a device can be miniaturized is acquired. Since it is 
made to perform exposure storage for the cutter blade of a cutter means according to movement of a 
carriage, while not requiring a means like the control means of a cutter means but being able to 
miniaturize a device, the effect that apparatus cost can be reduced is also acquired. 

[0064]A mark is formed in the rear end part of the last page of a reception picture received by 1 receiving 
operation, and since a recording form is cut out so that the mark may be divided in the abbreviated center 
section of the transportation direction of a recording form, the effect that a settlement of the recording 
form for every reception can be judged easily is also acquired. 
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±IBn~;M£<0|E§i»c 1 ^-$>#©£«iHfc*B»i- 
SJ&K, ±|B* -y ?-#K£fflv>T±fan-MKcDfE^ 50 
ff;£it$rf & — 35\ 1 jiff oflN^- vWgjfiift<7)fB 

v * x ±i a n - f a$s« * & wf 1- * «w tu m * m 

[0 0 0 1 ] 

if&mnm-t&tuffifrsn *%W(±> en7^y Fttr 

■4>9~/^y MBg^y K&Dix^ -J-tfW >9Vx.-y h 40 
fBfl^y K**Rl,fc**y -y -7*n-;^(ofB^ffi;(0 

laiiii^ra] KQ&mm lt, -ton- ^wsa^icfli 

^^^fo t t 6 tc, fll^-y Kt LT-f>?yx -y MB 
il-N-y K^fx., •€-<D-l > >^ v*jc v MBH^-y K*«<ft 

s»tr, fwo a®« lift * raif-r ^> 

[0 0 0 2 ] 50 
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2 

$«Hift*iaStB^-r«»7 , L-i6colB$l^fii: LT> i>t>^ 
^> W > ^ v x y h ^cofBil^fi (JWT> 'f > 9 y b 

S7°ij>^tv^) ^lixfcfcco^ffl^^rv^o j 
3i»3&»4»1lT?tt, /hfflflwfci&K, n->u«co|Bilk 

[0 0 0 3 ] 

[»w mm L£o t-r&mm} i«i 

9 tevt^mm x it , t b«**t l ?t m , n - 

[0 0 0 4] *fPJ3t±. ^-S^ttf^ft^T^S^fe 
(0X&> V) , n — ;u;Kco|Biltt * mWrir Z>?zi6(VJjy¥~ 

[0 0 0 5] 

LT-f>?yx7 MBfi^ y K *«x, > ^ $>* 

■y h ta«^ y K * L ^ * -v 'J y y'^n- >H*o|B» 
aofB§iipl*Nicffia» LT, -ton-^oBaiR 

It, gBitf*<o±iB n - )h-Vimzm& & ±fB * v 9 - 

-e* wf u fc« u# p*-r « i 9 it t it %> n xh & o 
[0006] ttz, mm* v ■? -^mi, m^-^-m 

<7>IBibSft£*;Blrt& * y ^ -30 £ , frSB^ ^ V y ^**± 
IE n - ^«co|BS«0|BliiliB*I^O|Biil«-7fi« * Ix. 
fcfeft t -C&ffr S i: , ±SB* y 9 ~J3 Zmffi UTtttt 
gtc®mt, ±|B^r-v '1 y v^±|Bn-;ix 

«<0|B$i«;<7)IBSipB^|fi]O|BitM^f5:eJ: *) tHtTOfifi 
iX&W)$n-&t, ±IB* y 9 - y 9 ~ 

30 8 ffi JDUft ¥ ft * ft x fc co -e Hal" ^> £ t Z> o 

[0 0 0 7] 4 fc. Bff^<Oilft»f«fP#JiI*»f L 

fc tc, EP^-y Kt LT'f > 9 I? x. y MBii^y KSr 
«x, ^co^f>^v^-y UBil^-y Kt»ftLfc*^'; 

- y yt-n- ;m*co iBii«coiB$iit>s^[tn \^mmm L T , 

■f-co n - ^^colBSttlc^rlf Hit *SBitf -6 IBilSa * 
« x ?t W&MfeSkV. K&^X, ±SE + -V 0 -y v K ft £ 
tt, ±|Bn-;M^co|EilM*«»f-ri»* -y ?-fSt, 
±IBn-^;Kco|Eiitt^ 1 y^Sf ISft£!ES1- 
_h!B*y ^-¥S^fflv^-c±!Eo-;i/«^IES 
«*^ISf-r^-*^ 1 a«co«H-^-vO$ffHft<7)|E 
$i*»7'r.?>i:, 3fS&0^-^ * IBIS U ^-co-7-^^ 
SagbKwKSfe^lnjOB&tf^-C^-Wf-ta =t -9 tc_h|Bn- 
^tt©S^lftS:»St* £ t & -y ^ -^a^ffl 

^^TilBn-^oiEflbKttfcllJfl-iailJfWWl^ft*!! 

[0 0 0 8] 
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[0009] Bite, *P^-iH^:^^^^ii/" 
[ooio] HEl^is^r, yxf AiMiii, c:<7) 

Mttlft 1 d**fi : -f£ttH&«7 p n ^7A N is J: t>\ 

y° u V y A 4 ^ff 1~ a t § &#«T*- ? * if * IS 70 

7r^y^J OT\ #«0«ft 

[0012] ^im^imiit, mm^m^rvcsm 

[0013] ?)V<~-fZ 7r^y;'J ^fA 9 te, y^ 

tttB (V. , iSJ;^\ *5 icBflMR*^ Ij 

t ^1-&£^OA^T*A|f (V. 17^fA, V. 50 
3 3^t"A. V. 2 9^t"A, V. 2 7 t e r^T*A& 
if) ^tx.Tv^ 0 

[0 0 14] ISW^tl Ote, 377^y ; y*« 
[0 0 15] vltt^O, v^xAfflfllflrlSl, yXfA^ 

^ey2, ^^-^^ey 3> ^^^^4, 7°ny^ 
8 , y° 3 7 r y 7 y ^ V ^6 f A 9 > is J: tf\ »J#p 

mmi o«. 1 tc»«ts*tTi5i9^ -tt^o 40 

* 1 1 S:^LTff*?ttTv^o 
[0 0 16] ifc, *fift!H»««l 0 hiT)V--fZ 77^ 

[ 0 0 1 7 ] H 2 J3 J: 0TH 3 tt, 7 5 U7^5 <7)£n^»i 

[0 0 18] HKiJV^-C. n~;M£OfEflM&2 0 co^fe® 
ii, »*§n-^ 2 1 ifcftnjn-^ 2 2 OW^itLTUft 

IrI K«3£ § *U #V K« 23^Vi7v24 COT 50 
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4 

TV^fn^^y K^^-y h 2 5 0£p^^y KS|5 2 6 t # 

>r k«2 7ow«riH^aaLr, iffln-528 twift 

[0019] v 2 4 l±< 1 Soffit 2f K# 

3 0, 3 1 K«fc <9-€-^>»«f*|pl*«3«se$*triJi9, 7- 
y 3 2, 3 3 (^)|H^iaStLTV^^;i/ h 3 4 CifSl 

[0 0 2 0] dco^;l/ )> 3 4 ii, * \ y y v^E— * 3 5 

v r ^e - 9 3 5 OTlH/j [p] \znm ZtlZt^ -v y y v 2 4 
li±?e*^|p]^^»L, **y yV*-9 3 5^»f77 
|pJ^K»$tLSt, *t'J yy2 4^X®7jf^^#»^ 

[0 0 2 1 ] r i ^\ +^Jr/24tt, f#«**^ 

rv^ 0 ^t i j7y2 4ii, en^tt^Bf^ii, en 

fete, IB^2 0tjft»fi"*fc*O*y^-30 

[0022] 4 — v -V ^ -Y X^r >t3 6(i, -v y y v 
2 4^-A>fyya > H P tC^U L X C i: S:4ftai 

y2 4i s ^-A^yg ^ H P t T V^^T\ 

en^y KJi-y i> 2 soen^^ k»2 6 

[0023] ifz, Wt^-y 2 1 ^XZfmm^-y 2 

-^4 0#«^Wtc|BHfS^*i:, K3tn-^2 lis J: 
2 8ii, iaitlft2 0*M^/7fo]^«^t, 

2 1 Jo J: O^ffl n - ^ 2 8 Ji, IBftft 2 0 *KK^/J[^] 

[0 0 2 4 ] RBflbK2 0 *tttBi~^ fc*0|BaMtt 

^>t4 1 ii, IS^n-^ 2 1 co^iu^|B$l«2 0 Srfft 

x>K7-nH4 2 2 8 J: <9 ^>ixil 

[0 0 2 5] tfz, -V y y v 2 4 cortfl t^Rtt ^ itT 
V^®#§^fe4 5 03feS»»tCtt^ ^C0-S^*y^- 
^4 6**|ffl»effi^l9#tt??*tTV^rv^y h 4 7 
^\ ElifSfi^Ktt otitis tfz, Z.<D~fy'rvY 
47L ^- -v y y v 2 4 ortffiij 7; v°y > ^4 8 

[0 0 2 6 ] f LT> +t'J r/2 4 ^ 77 y ^-^>ffi 
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5 

H4 (a) tCTjrf J; 7 f 7^7 b 4 7^SO^FtHa 

34 6i^Sino :«T1t X7 C 'J>^4 8« 
fflf ^***^7^ry h 4 7 ^HO^ftlll^^lRltCiatijt 

[ 0 0 2 7] ioi^at, *tU7y2 40T*SIS i0 

2 4**-A*y*yg^HPi"e^»tSi:, 7*7 *rv 
h 4 7^-A^v^ a >es«^f5:tt^ttTv^^^ 

5 1^^S/:^ -etUcJ:^ [Willi (b) KgrTJ:-? 

^7^*7 h 4 7#q20^B#ftE] ij ^IrH-EWU * 
^ U y v 2 4 coftSi^ * * * -27 4 6 sWRSS 1 tli> o - 

<o#aB-ett^ 8&ftf$'+&j3iP7 s ?try h 

<DA7V >?4 8 0f^B#Sr$tt£* h 2 Srtfctf 

6 £ t T\ x 2 4 OrtJBlc # y ? — 4 6 tf*J|X 20 

[0 0 2 8] ifc, |S|fx«2 OOft^frfflU^&ffl* 
K^-y h 2 5 0ep^7 K»2 6^ttt(iLt* 

2 6 i-COe«ttX-C**K ifc, EP^7KS52 6 ^ 

^ o 

[0 0 2 9] EI 5 t±, fU y *? 5 CDlWiflcD^lr&cO— $| 

[0 0 3 0] iBjHlcisv^r, ^-y+5'fX-byt3 6 50 

>-9- 4 2 ?> tn^j § ^^tttBiH-^- s 3 12, mmmmm 5 

[0 0 3 1 ] immmU 5 5 i±, 7n yjr 5 Wj^OiB 
#»#£$iJ#P1-& & o-c* 19 , * * '9 V v^- ^35i3 

[0032] m±«o#fi!£-e, mummn>5 5li, 

[0 0 3 3 ] -T^*5*>, B14%^*S#LTW»f 1 0 1 
C0|S*^ s Y E S t „ *t'j7y'2 4i*-A sf? v 

'/b^hph en*M*&fi:ii spi -e#» l mm 1 o 

2) , l^-^W|B«»f^4r»7i-4it?, rt«5/*^ 
1 1 ZfrLTXt}LttIl^r-~9<7)£\l^W]1 / fi, *-V'J 
•7 y'2 4 0-a«»f^«|fe»)jgL*ff+4 (Mai 0 

3, waifi 0 4ono*-7") o ioepjtt&fls-TNi, £ 
*£ft K n , * + 'J -y 5> 2 4 ^P^P^fiB SPt ep**?- 50 
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7flEP«-ft«»tJMt:, £P^-y K»2 6 Oft 
g|5 5 6 K&tl ? tt, i 19 , ep7^ -y KSB 2 6 OEP 

■y K» 2 6 <7)ep^»)^(±, ^ -v U y v 2 4 ^fP^P^^fi 

a s p ^ h ep^Tfis Epcj x^m-th m woAff 

:b*t4J»#t , $ ^ ic, + ■v 'J -y V 2 4 ^ep^Tfi* 

e p h ep* h a&ttn s p i t?«» -r *jwwufeff*>*i 

[0 0 3 4] ZcoXdiZLX, 1 ^- v^Hffefa^* 
fc, ^t'J-ry2 4**^-t >fif C P 4 
X-M%-$%> mmi 0 5) o ±JJUJ:^ 

IC, -7*9 5" -y h 4 7 j&*5K* 4 9 1^7^19, * -y ^ - 
30 4 6 75 ? ^ -V '9 -y v 2 4 (DTSfSP^'bSffl Ltf^TO 
75M*WSti, J: *9, 1B®«2 0 -y h^tfe^tt 

[0 0 3 5] -€-co;|9cSsr\ ^ t'J 'r/2 4 J*-A*'y 

■/3>HPi x-feWsirh mm l o 6 ) 0 - <o t i 

l±, *M K«2 3 i tT-Y K«2 7 cop^^f\ * -y 9 ~J) 
4 6 3j»jKl-r4ffi11U % Ifiiift2 OififflthX^hO 
X\ ii y 6 ^ i oTf£iilS2 0 /0 s * -y f> Zti^ 

^r-v'9 r/2 4^*-A*'yy3 / HP \Z.W%~tZ> t ^ 
±.& Ltci. 1 )^ 77^7 1-4 7 d*s}f ^ 5 1 Kg* & 3 ^ 
•J , * v 9 -30 4 6 -V '9 / v 2 4 <0F«38BICJ|X^$ 

[0 0 3 6] icoid^LT, 1 ^-v^-C0IIftfBii?r 
i^TU BftfBSt^^^ieil®2 0*«J*)«t/iO 
r% |Siilft2 O^ifflL (Ml 0 7), BftfE^L^ 

1 ^-s>fl-©K»K2 0 *§m-r& 0 

[0 0 3 7] ^v^\ v^xAWfPSP 1 *>{,^TO^- 

SrW-^ OHBfl 0 8), f!l»fl 0 8O||[*#N0K4i 
fc#tcl±. Ml 02CMf), ^<0^--/W®ftfB^l* 
f^**ff-t*o WW 1 0 8cO|S*7) s YE Stc&£ 

t # -3l<0B«geg»f^**?-7 Lfc<DX\ i com 
S***71-^>o 
[0 0 3 8] icOid^LT, ^f«te#II-C(ix ^r^'J-y 
-7 2 4 y ^-304 6 J: If ^ CO * -y ^-304 

[0 0 3 9] ffc, *-y ^-30 4 6 OgffiiRlfl^, ^-^r 

'9 r/2 4tmmum\z&mir&%m^\\mzmmiL 

tz 2 oco*'X 4 9 , 5 1 C i I) «J»»f^"t4 i^CLt 
V^CDT\ * -y ^-¥^05*-V^-7lW»«fl|*^KftC/h 

[0 0 4 0] H 7 tt, fB«SU«»|5 5 5 ^Hff-T^li^fB 
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[0 0 4 1 ] -Tfcfc*,, yXfAflliS 1 J: ^ ff^t^ 
SrSfll LT*0Wf2 0 KOg^YESCt^^ 'J 
7 v 2 4 Sr^-Atfv'v a > H P h W^mtfe&W: S P 
iX»&ML (MM2 0 2) , l^-y^O|HaaftffiS:» 
7~f&iT\ 1 fc^LTA^Lfcffl^r*-* 

<n fil^Wjft * , * -V U 7 y2 4(0 ^11 
Hfrf^ (»I2 0 3, JpJBr 2 0 4 ONO;K7°) o 

[0 0 4 2 ] ZCOX^KLX, l^-^coBffeiaat 

en*^^ ft!2 0 5) o 

[0 0 4 3 ] fit, *t'Jyy24t*7^-*>t 
■ CPitftliti WI2 0 6 ) o ^tt^j:t9, ±a 
Lfc.fc'?^ 7^7^7 b 4 7^X4 9 K^S § S . 
# y * -3J 4 6 ^ -V V 7 V 2 4 OTSMS^fcgffl IT 

[0 0 4 4 ] IBfibK2 0*Bf*R£tt»£#fofc 

ixiiLT (M2 0 7) , -f >^Jt> K^-^*r>^4 20 
>7Ji> Kv-^MESr4ftfflnTtgSrtR]ffi^"r*o 
f>^x>K7-n>t4 2^>^x>K 

***W^ (WW 2 0 8), ¥U»f2 0 8 ^ffflOl:^ 

^y^i^/Kxy-M^Mt^ (M2 0 9) 0 i 
fljilf 2 0 8Of£*^N0(C&£ <h £ Kit, %m2 0 

[0 0 4 5] >k^X\ 0 SrSHtR^tt^lPl^ 

fiU#»L (»12 10). *0#WBttN ^^Jyy2 

4 Sr*-AsHv*va >HPi"C#»f"f * (J612 1 

1) o iOfcitli, #M K«2 3 fc*T>f K*2 7^)i 

fitttv^cot\ #7 6 ^J;oTf£$l«2 0 

b £tt, -tt'J 7/2 4»-A^yyg >HP 
KW%t^> t , _Lifc Lfc «t 9 7*7 ^7h47 

5 1 KSfe § S >9 , ii v *? -yo 4 6 a** «; 7 v 2 4 o 

[0 0 4 6 ] itf)i^:u, l*~-i?fr<omiMR&i 40 
*7U ■«IB»Lfc»4^0|EabR2 0*««9iti-i:, 

2) , mW2 1 2(0jB#**NOi:44ti»:tt, M12 

8E^jR»f$ftfc»^IB»«2 0*4, #W>^~ 
vOHft!S$lti^^#o TlEftR 2 0 tLJ5 fc § 

iffin-72 8 ^ J: «)SNIRS*v4o 
[0 0 4 7 ] tfz, mm 2 1 2 0jR*#YESK&4fc 
§ fcii, IS$ltt2 0 t*iRffi114-eoeil|S^t«3JL 50 
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r, «g«Lfc»#*»&RL (»i2 13), «m^fa 

foW:<otiLWt&t>'*tiffy<* »12 14) , £<d#is*ji* 
71r& 0 

[0 0 4 8] z.(DXdKLx, :ot|^:ii, l^-y 
#01B«fB»*i|*7+4ftK, ^ K*tft*LT 

[0049] 09 (a), (b) «\ IBftffllffll ffi 5 5 4< 
1" £ Bit S Kflfeoflj * ^ L T v> & o 

[0050] -r&*>*>„ vXT-Atufpgr> i x ^ep^Hr 

Ltfli 3 0 1 0»YES >; 
r/2 4 M^-^^yy a > H P ^ <b HI^BBi&fiMt S P 
fttlL (M3 0 2) , l^-y^O|B»»ft*» 
Tt^lt\ fi^Ul 1 *^LTA#Lfc]^7*-* 
OflJ^Kffl;*. 'tt'j7 v 2 4 ffi«*rfis4f » ^ jg L 
Stff+* (»13 0 3, fli3 0 40NO^-^) 0 

[0051] ^(Oi^ar, i^-^o««iaftt 

l^71"^>t, ^■V , )7y24^7^t>filCPt 
X®W)-fZ> «I3 0 5) o dtt^J:^, JiiELfcJ:'? 

7^ 7-7M7 4 9 Sfc ^ , iiv 9~ 

>U4 6*^^^ 772 4 ^)T»»*?)*aiLTf (OtfcSt 
*»ft»S*t, -ttttc J: ^9 , IBS«2 0 ** 7 hoTf^tt 

[0052] v^-taui^ubi ^t^rw-youft 

fflHf3 0 6) , JpJWf3 0 6Oife*a*N0lw&;&i: §ti 
(i, E$itt2 0Srj»*Wtcm«6X/fJt^»LT. BftfE 
«t»7 LfclEftft 2 0 OH«3fe»«**# y ^ - 4 6 

[0 0 5 3 ] *t'Jyy2 4**-A^ 

ya>HPtt#»n (M3 0 8) 0 i^tSi: 
f±. ^T^f K«2 3 fc^T-f K«2 7«t\ #y*-3J 
4 6**aa-f ^fiS^C, |B$ilft2 O^ffilLtv^O 
T\ * 7 ^ -^J 4 6K£o TfSiilft 2 0 v h $ tL, 
^^i; 4*** — A#vva >HPi:MtS 

±3zE Lfc J: v 7*7 ^ 7 b 4 7 ifi^Ts 5 lK^^^fz 
, # 7 ^ -59 4 6 ^ -V y 7 v 2 4 OftgMCl|X#S 

[0 0 5 4 ] ^coidtctT, l^-^OW«|a«4r 

MiJ13 0 2 ^M*9, ^O^-^OllfifefEfiki&f^Srfi 1 i 
[0 0 5 5] ifc, WWf 3 0 6 co»***YE S ^C^^> t 
^{Zl±^ ep*^7 b 2 5 frqf«£*LTV*;2>>f > 

me (Ei8#M) ^en^-r^ «i3 09) 0 >kK, m 
§m&2 0 zmMRtctfmmjjfaKfflLmLx »i3 1 

0) , f7^x7Kv-H>t4 2^>^x7F^ 
- 9 M E S: «WJ nTli & K f * o 
[0 0 5 6 ] >^jc> KT-^^r>f 4 2^ 
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ijLfc*»4r^*»tw^< (*0W3 11), mm3 i i^is 

MYESi:i^tiCI^ |Biij£ft2 0 SrSESt (R + 

(l/2) ) mmij^mmir^ mm 3 1 2) 0 - 

tvtc J: 19 > * y ^->U4 6^S»f£fi^ >f>^ai>K 
[ 0 0 5 7] vV2 4i^-A*y 

ya>HPi -e^Kri"* 313) 0 ^otSt: 

li, #W K«2 3 <h 2f>f VU2 7 <DMMX\ 11 v 9 -J) 

~C\ * y * -30 4 6 \z J: o TfHiSa 2 0 y h $ fk 
* * U y V 2 4 A # v v a > H P t , 

±.i£ hfzXo ^5*-; h 4 7**#* 5 1 USSS^fc 
*K Xyf—yjA 6^ -YD v v 2 4 OftffiKJDtf&S 

[0 0 5 8] ^V>T\ SBgbR2 0 £#«£g;£ ^cOFg«l 

4) , ft«0E«2 0O|fiaft7t^^, IB««2 

5) , :<0*It»Tt4o 

[0 0 5 9] ifc. fl»f 3 1 1 Oi|S***N0^3&^ t § 
i> Kx^-Slii^ffL (4ffi3 3 16), #LJI3 1 3 
[0 0 6 0] UJ^T, *HJfeM"Cf±^ nttti*) 

10 (a) , (b) K^rTJ;^^ *&t>i: £ f <9 O 
■«IB»«iftcO*^-v ? 2 0 aOftWt:^ >^ 
x>Kv-^ME Oltr^O 1 / 2 OSIS^M E a £ 
^OM«|B»»fftOBIS&^-y2 0 bOftRoai* 
KJi, -f Fv-^MEOf^O 1 /2 c0SKt5-M 

E b # ? fE^£ *l£ co^\ JL-Hf ii. i mWMU^ii^ 

[0 0 6 1 ] ifc. l^-vte^Hftis 
[0 0 6 2 ] ft is, ±»Lfc*jfc«-T?tt, 

Cov^RWLfe^ tii^^O [W] IBISES K o v > 
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i0 

[ 0 0 6 3] 

[ 0 0 6 4 ] tfz, i s« »f£"CS« LfcS«B«o* 
[EIM^«*ftI^] 

[01] *»W<^-**«K^4^-^3 77^y 
20 Ho 

[ta 3 ] ~/u ^ ^oep*ii»os»*^Lfe«*«*i»f 

ffiglo 

[0 4] *^^-30^«fflJRiWO«f^tttMi-*fc»O 

m 5 ] y 9 omm^-Mim tfc^u ^ * el 

[0 6 ] |E»«««#*ff^4B«IB^ao-« 
[0 7 ] IBIS«#P^^ 
30 [0 8] K^-^<0— WSr^L^IWfeiao 

[0 9 ] mmimmm^t ^mmM$mm<D $ h \m 

[0 10] ^k^fciO^CilbRoKailSrRWi***:* 
[fftoKH] 
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